Variability of the Evoked Auditory Response
In the normal electroencephalogram, spontaneous activity may be so large that it obscures an evoked response potential. This has been overcome by superimposing successive responses, when the form of the evoked response is apparent as a denser region in the final picture of many sweeps. This region is the mode of the evoked responses for each post-stimulus time. If the values at each post-stimulus time are distributed symmetrically, the modes will correspond with the average values. More recently (Dawson 1951 , Clark 1958 methods of true averaging have been employed.
The values at each post-stimulus time form a population which can be described by parameters such as the average and the variance or standard deviation. The precise waveform from the averaging at each post-stimulus time hides the large scatter which may be present. Thus, although the average evoked response has been clinically useful (Barnet 1971) , an average of several evoked responses cannot be precise and association of features of the waveform with any specific factors must be viewed with suspicion. Tunturi (1960) showed that the cortical response of anesthetized dogs increased with the intensity of a sound and that at the higher intensities the variation was greater. Analysis using the IBM 1800 at the Imperial College showed that a similar change in variance occurred in awake rats subject to a regular 'click' (Fig 1) . This alteration in variance could be caused by increased random activity or by some factors influencing the evoked response. Holmes & Short (1970) showed that the cortical response of an aneesthetized rat is different when the cortex is quiescent from when it is active. Serial correlation between the amplitude of successive frequency bands before the stimulus and selected points in the evoked response was done to reveal any relationship. Correlation between the instantaneous potential at the moment of stimulation and the evoked response was more obvious in the early part of the post- stimulus response (Fig 2) . There was also a negative correlation between the low frequency activity before stimulation and the -evoked response. Any adaptation of the response during the repeated stimulation could also cause an increased scatter. Changes in attention alter the evoked response (Picton et al. 1971 ) and certainly some differences were observed with progressive stimulation (Fig 3) in these experiments.
In summary, when a sound is presented to an animal, the average potential of the auditory cortex and also the variance of this response alters as a function ofpost-stimulus time. The alteration in variance may be, in part, explained by factors influencing the evoked response.
Mr M P Bertrand (Engineering in Medicine Laboratory, Imperial College, London SW72BT)
Aspects of Binaural Experimentation
Binaural experimentation is a useful technique for investigating the mechanism of binaural fusion, for exploring the possible influences imposed by peripheral physiological processes on hearing (perhaps including some effects arising in sensorineural hearing loss), and for quantifying various aspects of auditory perception. This kind of experimentation is also used to seek further insight into the mechanism of a listener's judgments about sounds, especially in the case of competing auditory cues. Automated experimentation is now possible and a computer-based technique has been developed and found to have some strong advantages in achieving appreciably more repro- ducible results and utilizing more effectively the usable period of a listener's attention. It has been possible to treat the set of subjective judgments in a binaural experiment as a broadly stationary sequence of events to which the methods of statistical signal analysis, for example, can be applied.
These possibilities were illustrated by preliminary work on the effects and significance of adaptation in the presence of interaural amplitude difference (IAD) between the contralateral signals. The results indicate adaptation that largely stabilizes within about 10 binaural judgments. The time to perform ajudgment was also averaged for the population under study and results are plotted versus judgment number in Fig 2; average judgment time is about 10 seconds. The adapting curve can now be replotted against time (taking account of the 4-second resting period between each judgment) as in Fig 3, where an adapting time-constant of some 100 seconds can be found. This kind of auditory behaviour is presumably a
